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Introduction & Objective
The Platte River is one of the largest rivers in Nebraska and serves as a valuable
water source to cities along its watershed. Water is essential for both human life and
social and economic development. The human body cannot survive without water for
more than 3 days, and many industries require water to function. At a regional scale,
the total amount of water is relatively constant, which means if some water sources
were contaminated there will be less water available to use.
Recent news reports indicate that Costco is planning on build a chicken
processing factory in Fremont, and some local residents are not welcoming to the idea
since they are concerned the water quality in this region will be negatively impacted.
Fremont is a city in Nebraska located near the Platte River. Based on information
from a conversation with Mr. Tim Golden, he mentioned that the chicken processing
plant could be a large potential source of nitrate to their water if the chicken waste is
not properly managed. Mayor Getzschman and the Fremont City Council also stated
“There are serious human health and environmental concerns associated with large
poultry processing plants” (The Johns Hopkins Center for a Livable Future).
Nitrate water contamination is a well-known and well researched problem. It is
one of the most common inorganic contaminants found in surface and ground water.
Despite the large number of studies conducted there is still no long-term permanent
solution for nitrate contamination of water.
Nitrate (NO3) is a polyatomic ion composed of three oxygen atom and one
nitrogen atom. It is a colorless, odorless and tasteless chemical compound. Both soil

particles and nitrate particles are negative charged, which means they will not bind to
one another, and nitrate is easily washed off by water flow and transported into water
sources. Many forms of nitrate can be found, this thesis focuses on nitrate as nitrogen
(NO3-N), which refers to the content of nitrogen (N) in solution due to nitrates.
The regulatory definition of nitrate contamination in drinking water is nitrate-N
(NO3-N) concentrations above 10mg/L (nitrate and nitrite in drinking water). This
concentration is equivalent to 45 mg of nitrate per liter of water. Water containing
nitrate above this level is considered unsafe to drink.
When water is contaminated by excess amounts of nitrate, using it as drinking
water raises health risk to the human body. Blue baby syndrome is a disease
characterized by an infant’s inability to carry sufficient oxygen to support their lives,
trigger blue coloration on skin (see Picture 1) and often is fatal. The most common
cause of blue baby syndrome is by drinking nitrate-contaminated water. Adults that
consume nitrate contaminated water have higher chance to get cancer. Congenital
malformation may also occur by drinking water containing excess amounts of nitrate
(NITRATES, BLUE BABY SYNDROME, AND DRINKING WATER).

(Picture 1)

It is reasonable for residents of Fremont to have a serious concern about water
contamination. No one wants to put their health at risk when drinking water. Nitrate
contamination is not a problem that only exists in Nebraska, but it is occurring around
the world; it is significant to acquire knowledge and experience through the thesis
studying.
Since the construction of a chicken process factory in Fremont has not started, the
thesis looks at places that already have large scale livestock production for further
studying in order to verify if the concern from residents in Fremont is necessary.
Elkhorn River and Shell Creek are tributaries draining into the Platte River, and
both watersheds have large-scale livestock production. These two watersheds were
chose for the thesis studying, and the objective of the thesis is to determine whether
nitrate concentration in the Platte River is affected by nitrogen from livestock manure
in Elkhorn River and Shell Creek watershed. The hypothesis for this objective is: the
livestock manure from Elkhorn River and Shell Creek watershed will affect water
nitrate concentration in Platte River.

Methods
This thesis is based on literature review, and used information from publically
available sources. No field sampling or experiments were required. Data was
downloaded and transformed to show historical changes and modeled by using linear
regression. Other statistical methods such as line charts and bar charts demonstrate the
change of data. But the data point for each studying station is not at the same time,

and data points in some stations were missing, using line chart or bar chart may not
able to create a continuous graph. Scatter plot graphs can be used for discontinuous
data, and by inserting a linear trend line, it indicates the approximately trend of the
change of data.
To calculate the historical record of nitrogen production in the Elkhorn River and
Shell Creek, the data of historical cattle and swine production was collected from the
USDA National Agricultural Service. Data of poultry production in both watersheds
are not present, only cattle and swine were chosen for this study. And since the data of
swine production in Shell Creek after 2000 was missing, the assumption of swine
production at Shell Creek from 2000 to 2015 was estimated as the same as the
production record in 1995. Barbara C. Ruddy’s report (see Picture 2) was used to
convert livestock population to nitrogen excretion.

(Picture 2)
The historical record of nitrogen production in Shell Creek and Elkhorn River can
be calculated by the following formula:
(cattle production* cattle N production/day+ swine production* swine N production/day)*365 days
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The result of these calculations indicate that the amount of nitrogen potentially
contributed from livestock manure increased from 47000 tons in 1980 to 57000 tons
in 2015. The rate of increase is 17%.
Gauging stations from Platte River, Elkhorn River and Shell Creek were selected
for data collection (see Picture 3). The stations on Shell Creek and Elkhorn River are

last stream stations on the watershed, which were used to determine the final water
nitrate concentration from both watersheds.

(Picture 3)
Historical water nitrate concentration data was collected from the USGS website,
and graphed by linear regression to indicate the change of water nitrate concentration:
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The data from Upstream and Downstream station indicated a historical increase
of water nitrate concentration in the Platte River. The historical change of water
nitrate concentration in Elkhorn River is increasing. Compared with data from other
stations, the data point for Shell Creek is insufficient to prove a significant change of
nitrate concentration, but the trend line shows the water nitrate concentration in Shell
Creek is stable or slowly decreasing.

Discussion
Based on a comparison of the data from USGS and USDA, the increase of
livestock production in Shell Creek Watershed did not seem to be correlated to the
change of the nitrate concentration. This result can be caused by change of livestock
manure management. Since animal manure is one of the major sources of nitrate in
water, livestock owners are noticing this issue and perform different methods to
reduce the nitrate in manure discharge into water (Poisoned Waters.). This could be the
reason that the increase of livestock production near the Shell Creek Watershed did
not affect the local water nitrate concentration.
The data from Upstream Station and Downstream Station show the water nitrate
concentration is lower than 10mg/L. But since the water in Platte River is supplied by
ground water with high concentration of nitrate (possibly above 20mg/L), the low
concentration of water nitrate in the Platte River is above historical levels and is
clearly increasing in eastern Nebraska possibly as a result of tributary nitrate inputs.

The conversation with Dr Dave Gosselin had a potential assumption: the organisms
living in river bed are using the nitrate in water as nutrition, and they consumed most
of the nitrate in the water and have an impact on the concentration of water nitrate in
the Platte River.
From data collected in all stations, the combined nitrate input from Shell Creek
and Elkhorn River seems to affect the nitrate concentration in the downstream
gauging station of Platte River. In this case, the hypothesis is accepted. But it is also
notable that the source of increasing NO3-N in Platte River is not only from livestock
production in tributaries areas, but also may be from land applied animal manure and
increased application of commercial fertilizer to crops as well as urban fertilizer use.

Conclusion
By collecting and comparing data from 4 gauging stations in the Platte River
and two tributaries, the change of livestock production from Platte River
tributaries watersheds can affect the water nitrate concentration of main stream
of Platte River. With the appropriate management of animal waste, the increase of
total livestock production will have less of an impact on water nitrate concentration.
In order to lower the health risk caused by nitrate-contaminated water, several
methods could be applied and are listed below:


installing water treatment devices



making connection to municipal water supplies



building news well or using bottle water

People also need to be aware that animal manure is not the only source of nitrate
in water; other factors are possibly affecting the change of nitrate concentration in
surface water.

Future Study
This thesis has much room for improvement and raises many additional questions.
By studying local regulation of livestock production in this area, it could give the
regulation of livestock manure management and use to predict the discharge of nitrate
from it. This method can make the data of nitrate discharge in water more precise.
The land use in Elkhorn River and Shell Creek can be studied to improve data
accuracy.

Farmers could use both animal manure and commercial fertilizer for fertilization.
The nitrate concentration in studied areas could also be affected by the use of
commercial fertilizer, which could accuracy of results. If the further studying could
have the information of the percentage of land use, the use of commercial fertilizer

can be calculated and synthesis into data integration, and greatly improve the
precision of the result.
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